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(57) Abstract 



electrolyte film is enhanced, and the diffusion 
permeability of a reaction gas on the interface with an 
electrode is enhanced. 



PURPOSE: To further enhance layer the battery COPYRIGHT: (C)1996,JPO 
performance. 

CONSTITUTION: Electrode catalyst layer forming paste 
prepared by mixing a catalyst carrying carbon in a 
polymer electrolyte solution and an organic solvent is 
dripped on the surface of a Teflon sheet, and a paste 
printed material with uniform thickness is formed with a 
doctor blade. When the paste printed material stands 
within a sealed container, the catalyst carrying carbon 
is precipitated and stacked on the Teflon sheet. The 
polymer electrolyte solution is left as a supernatant 
liquid of the stacked layer. When a thin film is formed 
by drying, on the upper surface side of the film, the 
amount of the polymer electrolyte is increased and voids 
between the catalyst carrying carbon particles are made 
small, and on the bottom side of the film, the amount of 
the polymer electrolyte is decreased and the voids are 
made large. The film becomes an electrode catalyst layer 
formed by stacking the catalyst carrying carbon 
particles, and the side having the large amount of 
polymer electrolyte is brought into close contact with 
an electrolyte fBm 10, and the side having large voids 
is brought into close contact with a cathode 50. The 
conductivity of hydrogen ions on the interface with the 
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1 

|ff£S^ttl«Blc^it5*«fi#ffra»OSI3K«:, MEM 

MiI^l:fp x ot^x5i^aot, SuEHffcS 
ft?«RSRBJ: OKERCR-?;*;^ SJxTt^wt 

2 ] iii**s i ER^«»*»<oR**ifc-e*> 
mm z m&L-r s R»Rxa £ > 

i 5 £ ^ i: i-5K»«*<o«3K&ifeo 
[til** 3 ] !S*ig 1 E«<B*»«»oRJS*ifc-e*> 

TOESaW*ti3SitfSK*:»*»iR^e>* fUM&SfcR-C 

HmSttfciltr, REB«SS*>H»*fcB«s«B 
rttfWtftotv -fc MoRB REBftSft? 
R<DRBfcR*-f5Jt^ i»EB(W»**»KBEte 
5§1-<5£3f xat £S;L5 c t Sr»« t -r-SBWAo 

l»**2X«:S8*«3Ett^>2P«xa«:. 

3>*< ttre^oittam^fcttEK^WBItiffiR 

5, 

[§§*Jg5 ] R*« 1 E«iD«Sf»mk«)«3t*i6-C* 
oT, 

l>E»«a**lc*N"5»EJ5»^tE»K*ds*45Z 



(2) HS?8-8800 8 

2 

ELbS>S*««*. 1»E«tKli»*i:l>E«»?-«*K 

at, 

SJEiS^S^Ra^^v^WlcttEB^W^SfilSIR 

icsat 5 xa t * m a c t t r 

/O [IS*^ 6 ] ttKfi»»S:a9 LT45S*tttt« £ 

»E««*«»t^»t5«51ili»*Bco2gBtt, buE^ 
Kffl»*t*ai-5«FEi»»^««K»fc»E*fejHM» 

ME-»«)*«ftfeftJlli. HuE««fi#»n«o3g«A s 'h 
[IS**! 7 l »#*6E«^«»«ft©RiS#*"C* 
gS#Jl 2 EK^BIIIXttHI** 3 EttoSPRfcxa 

<oi^-fix^4>xat. 

f§*Jg 2 X liM*« 3 E«(DR«*I8 1 . 

KJBj* £ Jx-fcWR £ — JB M~T ZTMt. 

RfflftSnfc-»^^*BuE»«xaJwj3^T»ll«f 

8*ifi*\ Kfflg^n/c-ttoo^ii^BuE^fbxa 

B*S*T«fri-S«^X8«)V^lx^«)»*xa!:4: 

[SBoRRftRB] 
[0 0 0 1 J 

£ * «RiB*«6«- Bi- 5. 
[0002] 

[0 0 0 3] T/- K (7K^@) : 
Hz — 2H 4 + 2e" -<D 
[0 0 0 4] *y-K (RRS) : 
2H* + 2e"+ (1/2) Oi— H? O •••© 
50 [0 0 0 5] TV- K-eaxDoKiClcJ: 9 



3. 

*<tfcJ-ffc&©5-<<, ^t¥5-50 7 5 8 3t 70 
[0 00 7] - o««*fcttJB«^i*Jwtt, ttW&tt 

Lfz&&mxmi>m&£iiT\,*z>« r*ucj;9, 

[0 0 0 8] 

[00 0 9] tt^m^^-^v^S^T^Stc^tfe^ 
5H^g*Kic«t 9^ y K$ ixit X 0 ^^tfSt 

^^coiitwiiattir^a^^^owmttfctt. wars 



f#g3¥8-8 8 0 0 8 
[0 0 10] SS»MESJc^v>r*{StS^*-^v^iS 

[0 0 1 1] ^^^^te^SSiS^lcov^Tli, 

setttssrtiw (B^n^sffmiM) £9* 

ft (^«HKi«).-CXt^j:«WLif\ * 
tt -5 i»i±# B* £ iit v > it. 

[0 0 12] iEBa^SrlSfci-afcJW-ft 
[0 0 13] 

it^)SgT^L«Sl?feffcoT, BuESSftbflES 
WEK»*««K**rttE*lifi»#iOfllJi*rtJicfio 

xmtLz^k^Xox, m&mfcm#*n.m%mm£ 9 

[0014] IT, 1 ESoom^mr&^S 

5t+sfc»»ca*i5 2E*«oi!ai*ft"r«ffl Lit^m 
v ^«««c*EiwiJi«**sit»-c* ^^ratcno x&m 



5 

E@ fc&#=t- «»BR^e * £ f* IS i £ d * 5 ^ 

[0015] ^*^3EflO§Si£;fc£-eS£EL*: 
^HSl*. *5Ett«fi«l*i:«fffi«»^rfi*H®«!:»* 

HuEB*K»*«#RB&fcffi*-*-*ffi 
{0 0 16) Ctf>*SS\ M**4lEa^»afttO»5S 

[ o o i ? i * ii*jg i E«o«m«a*«3irt-5 

^Kic®g^-5XS^^«xar^^^^)^^i:-t- 

So 

[0 0 18] £fc, ±EBft£^+*fc#KiI5#il6 

xkz ^m&mm t #^teSttotg ^4:S«$-ttT- 
n^m^mn^xh^x. mmm.mtAmm\t. * 

^«*H*4rWE*«fi»*«>a[Ji*ftfc:»oTK^ 
5:<biaot, HuEa««-e*#< 2nTi39. B9B 
-»*d«B««EBW:, MEflkKlB|»ff«qiDaMVhSt\ 
«ra±^ffiJt i- 5 J: •> $ v ^ 5 w «r -t «>3f g i 
■♦■6. 

[00 19RLT, r©ifl*Ji6EttO«»«ft^K 

li, W**2Xli»*«3E«iOJ|S«ISi:. IS*^2 
E**>»BXBJU*B#* 3 E««D»Wtxm<DV *-f *t 

^toxet. n*«2xi±n*JS3Ettaff«f£x& 



(4) ^?8-8800 8 

SS38.*$Jxfc»8l«r-»ffl*t*xai:, 
nfc-a©»RSr«iE»BXSJ-*5^T»B»«c±B5i: 

jK Kffl»Sii^-»o»R*HiE»R-fkxeic:i3^-c 
liHBSSrt "Crt W tftotv ^-H<OlRiBn± fi:C« $ -£ 

[0 0 2 0] 

a*HF-«#R*fcR*-#-3. ioT, S^rSSgi^ 

flFRBt>J|£T« ttl»B}t»H40SHtMt/hS<«9. K 
$HF-S#R*a 5 4>4 ttJitfHHt £ £ tf> 3 BiHPS/SRfi 

<Dlttf>, B**iE*«>«S*»-eii. H#*«fi?Ra 
[0 02 1] W*«2E*<Oi!iS*S-C«, *l«xm£r 
[0 0 2 2] *V>T% K»*IiSrg4;fct, 

3s\,*xmmft»<Disim<D±.&*-h Lx&ft+mmsm 

50 fR*fi*S*5iO-C % WBklJ3rt4±*a)tt«a»* 
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BP^»fi^lC±ffi£froTt>fclBlT-«i. 

10 0 2 3) 45*XH&S3&. ttKgftttn 

[0 0 24] SS#«3E«05Sj£J«fcT-li. «HX8«r 

toicjfcf$£*5. w<oitRtJ:9. tttt&Kfttt. RK 

5, JO 
[00 2 5] jfcv »t\ K^.B£imSre&5 - i T. 
2fa©c^Mit^r^i(B]«. ttup^astt^ii 

*feiH*. fcj^F-tfiMtaa^v^ffiH (lUeSSrt 

■C, *#V»fiMiJa«(t:m«)2Blti:ttv»**-f d-v«03JW 
[0 0 2 6] -t<0», S^XSSrSSi, fifeitSfSfcH 



#§l¥8-8 800 8 

3 

[0027] ss#^ 4 E«<z>sms!fi<o«>i;fra=Ti*, 

IS*^2XI4£i?*Ji3E^m®xe«-*3^-t. tigco 

BJ4. tttt£ff ftottSlciS: Cfc«HW»«^aia £ 4 

[0 0 2 8] fto-C, -t«DK<OXS«rS5wi-C. 

[ 0 0 2 9 J W*S 5£«<OS5§*ffi-Cli, fitastsfSf* 
fc»* & K&?«ffifr*« : JI« a XlXfc»»ai8iK:* 

■fa. tLT. K#?-®SRaas#V*K.- re».±©» 
RSrBffiS^S«SMHffllg-!»-5. lot, Bf*K# 

tttfX<*9\ #*i^ttroS««T-J:9*3i-f':i-i'0> 
[0 0 3 0] a*«6!E««otti»s?fe«c*>or 

te< LTV 5. ia^m^Sa^ov^TJi. 
fi»»Wfi!>ffilti:Htat. S«MT/h$ < ^<DR»«t 

5S«ratLTffisgi-a. 

[0 0 3 1] IS*iS7gES^Sit^ftTli. Mlf!; 

*<oHtt. »Sxaxtti5Rft:XS(OV^ 
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(0 0 3 21 fti^c. KJgtdcxmSrS*:: *f«iS 
-c*» £ Hfc JMMS» L T * 5 MR* 

^errs* »xsicj3i*Tttim»i*o«» 

«ISI« ffcHtf>£0fc <b B ^ **BW * > -omit^ JS« t . 
[0033] ^ ^fn>^i§^^t, £5 

[00 3 4] 

[0 0 3 5] @^i-«5J::>(c. ir./utt. Rt^S^gT 
&>£fl;fi?HBgi 0 ^(OlMSii 0<oRIC^f I 

J3J:tfTy — K5 2 £lcJ;9fl!j£;**LTi^<5 0 
[0 0 3 6] ^ftfSKl Ott. **W;4-^fc»-J-a>f * 

o D o^ :f7^tV, Du Ponlt±§£) ) T'fc 0 , t^mM 
(±12 0 ttm&§EX'hZ> 9 

[00 3 71 *y-KiftitiittSii2, ry-KM 
iWJuii *y-K50, ry— K5 2fc«)BSt 

<bT\ SWKIRl 0<ORffiiJJ:u:«-Sffi<OS»S«I^a 

ry-KBtfttllNii, MHt6M20w 



(6) «S¥8-8 800 8 

(OSitxe^S-C^^ix^ BlK*sir*?l*« 
# y- KA«Sftfct»| 12, T J - KBttfiftffiB 1 4 

5 * - * l x m-rtx ^ 5 9 

[0038l*y-K50, 7./-K5 2I1 #?LS"C 

i: >)tef&£ixXteV > t^?L^6 0 4H^L8 0%"e 
$>6 0 #y— K5 0*5«fctfTy— K5 2KI4, M 

5o **5* wWy-K5 0^V7/-K5 2ll * 

[00 39] ±SL;Tc«l£<7)&t*^tt. »S^SB4 
1. 4 3^e>8»#^ 0lDffl*SS;tf;*, **« 

/-K5 2&SS (tttt) LT,.*y-K««tt*fcJt» 
12, T/-KMBWIMWB 1 4ldSJ*. ^Lu ^tf> 

20 * (. H20) «o*im*»^«#rki («»> 

U R£3«Lfc*«-f # y— K 5 0 X^jSXD. 

KlE«w«Six5o **3* r<oElEtt*y— K««WfctH 
812, ry-KMSCMKJIl 4<D*HmM8lcj;!>{£ 

[0 0 4 0] ±EL;fc«»»ft (-fe/u) *>3Btx 

fc£*«+S*«xeico^TRf]-*-So C^ilS 

J0 !K 6& 1 n m) ^20wt %fi» Lfc« 

(T«tt8IH2 0nm) 1 glc*fU 3£ 
»KJR 1 0 t HKo y s/ x./u* >«iR^«HBS?K 
(^»«B<oH»»* 5 w t %X&&Ztifi:meQ * 1 

[0 04 1] ^LT, *B*tflt<Oft«)*«ll«f^-al5 

^x. maHm*-'#>rt* y 
mmmiftx&frtixfmtftWL l fc«» J: * a. 

[0 0 4 2] *t«ffl»*-*>l g«C»i-5 

50 3E"r«TJba. l^l. «*owiaw-#y#7y 



0) 

U 

[0 0 4 3] C^CiXm^UT. ffltlf:ttWfif 

4^4^161:, 3t*^yUf* S£3i£R£; 

[0 0 4 4] ^iOftli. J^TcDSf^xm^n^^ o£ 
9> *-f m»iJSK§£ LT, 9$3 0 0/<m©f7o^>- 

CITl, K«CJ: 9 2 0 0 mcO#>— J¥ 

[0 0 4 5] ^ f7n>->-hl<D^hra^ 
a-S^rtCill, 2 4B£fSJ»Hi-£o CO^goo 

[0 0 4 6] o$ ») , B»'fi8«ctt. m 2 J: o \z-< 
liv BlttfMSHcitPfcU (2 3 tc^-T X o lex- x Y Ep#J 

?gjii:.*iwa»io±fi^fcLTtffa-r5. 24 

[0 0 4 7]. ft^t, ;* FHl»lftSr*ia«Ji8^#L 



#B3¥8-8 8 00 8 
5 0 »gxm^^v^Ttt^S^*-^>cofl| 

[0 0 4 8] o£*K »IS^-^>(D«i(0±J, 

>^»s-r5^^m«ss^#<ft5o .tot, 

o^mtt x 6 r t /jr 5o 
[0 0 4 9] -t<£>f£tt. ^,t9t-LT^®fe ("fe " 

^ f^u.^ (I26txl00kg/cm ? ) 

^L^Ss-CJEtc^y bzflsx (1 2 6tx 10 0k 
g/cm 2 ) Lfc, lELfc*Ii«T, K«B«k«t)l 

K5 0, 2tW»tfcWe*y h/^L 

[0 0 5 0] LT««*Jxfc*y-K««S«MIB 

i 2. ry- KNMtfcftJli 4^tt5tti^Slt^- . 

[005 1] ^y- K-MSCttttll 1 2 $r«^)^^ 
L/c04(c^i"J:^^ ^tt^fi^f* - viii^^r ^ 

®BKRi o(i)-e^< 
* y-K 5 0«"C*#<a«RB!l OfflTvh^vv J:o 

"c* i o (dib*^^ y~ KflststtfiKn 1 2 



(8) 



*#Bi¥8-8 8 00 8 



75 

tCTl 0(HT*liS^TSmSa^v^id^^^ 
A^cff<ct>ix6* Lri>k. ^y- K5 oa>t>;fry— KteJ 

— * >-ra*>s«a 5 *: * v^- 1 

[00 5 2] Z.<7>tL#>. * y- KRmtin 12, 7 

toRi, *y-K50, 7/-K52W 

[00 5 3) «tou **Jfi«cDJB»«»TI4, 
IHEJIICJSI^T, *V— K5 0. X/-K5 2flTCKJ£tf 

j: n tf % ms&aui k rt 5 ^>^j m a* 

-JfftJ:-*- 5 £ AST* 5. 

[00 5 4) ±sgu7c^ y— vmnssma i 

2, ry-K-WtSftKll 4«rfft6««H (* 1 * 



14 



r*Jt««H*ra» tt» ±ELfc«16«i:B 

-c7>S?fe«B£$:(ix6^, * V- K«*5 J: tFT-/- KIM 

* •> , ttiKWffifWS&TIi* IB l H-iOStttt 
KJBJBjftJB'*— * :7V— KICJ: 9 2 0 0 

vmiD&t-mZV^-* HH)»J«i«:ffKL. BPffi«c»R 
LT««Jt«l 0t*y h^u^Ufc. -t LT> P^ttfl- 

*>*lfcli, «S6->-6«2*v^Lfl56l8ttWii*5it5« 

[0 0 5 5] ^SESS : 144cm' (12cmXl2 
c rn) ; 

■fe/uiag : 7 5<C ; 

BU&lfxBE : ry— K ; tKSIO. 2MPa (2 a t 
a) , K: fflftO. 2 MP a (2 a t a) ; 

#*?JD&:fr2fc : /<:/!> ^£ (77-K*j&9 0t, # 
y-K*i&8 0t) : 
20 #.*Wfl^ : 77- K ; 5 0%. #y — K; 2 0% ; 

[005 6] 

[itl] 
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1.04 


O. 95 
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1.04 


0.9 4 


0.7 3 
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1.05 
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1.04 


O. 94 


0. 73 
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[0 0 5 7] rtf>^l«C:»3ttSgC® (x— vt. JttSE 
CfUaS-SJSI-oV^T. S«5Sff*53 0 0mA/cm ! <D 

[00 5 8] r<7)^ld>t>?gt>^J;plc. glXttfl 

•)av»ffi»SEEii#'t>nfc. snaa^g (i s 

0 0mA/cm l ) tt®«JR!^aftTtt»rt!S***-e 
T-li. 3 00raA/cm ! ^as£SSoOSS-<7)liir^ 

[00 5 9] *H16«^MjSxmtcJ:ixtf, 



5. 

[00 6 0] Rt. te<DHffi« (I24v>Lf6Hfi 
[006 1] jB2Xfifl-Cli. maxS-ClMILfcSd' 

[0 0 6 2] r«oM2^1£«-Cli, ¥<ixeici5V>r. 
^J&eg«) 1 n m<Z>S&& 2 0 w t L-fc;^ 1©7 

2 nmOa4feSr2 0w t %fii#Lfcf 2©77-^^ 
7 7? (¥^Jtag*^ 4 0 n m) i-Srl : 1 lOJfc^ffi^- 

C 7 y > Sa^^«8f?SiK t G®.m% t V . 
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[0 0 6 3] d«7>*&-g\ £2^ffi{Htf>»SX^-m, S 
'J^ t \i 1 «07 7-^.^ /7 7 ^ fli< it 

-*^y7^^<o»Ji«A5a^afts ft it, 3-an 

T~ I i 7 7 — ^ ^ 7 :y ^ to S ^ 5 ^ * - 6 . 

[0 0 6 4] L*»t, I^l2l^Tt, 77-*^ 

7 y 9 ^WH»«"C«" 7T-**7 r 7***'«S-*-S .20 
X^WBMIftsiKttO. &IM0>jB2iO7r---*:* 
7^ y * oaBWffl-Cli* Sfi^TOK**^* < 4 

«ta>±B«4>« l ^77-^/7 s/ ^oaSfflis^g 
SJKl JW^2^)77-4^/7 

[0 0 6 5] * V- K-M«&«fcttJB 1 2 SrfcllC^ JO 

Sii, tXWRi o«i?#<*y-K5 0ll , c*ftv\ 

SEffl^— sKMflttSHttt, *y-K5 0lBt^#<S 
*SR10«T/J^v\ J;o-Cv m«SKl0«D8iffi^ 

y- KM«Stt«ES 1 2^<o*«^^-> 'OftHRll. 40 
# y- K-ffiSSAUEB l 2 <o^*?H^ l 0 ffflT-liig^ 

y- K 5 o i>>b* y— K«Sffitt«ES i 2 ^^^f 

2 y- K5 ora-eiite«tfi^~^>^«o^^^ 

[0066] z<ntL*>, m2mfew<Di£&mm^}svz 

#y- KIHSffittHESl 2, 77-K»)SgttIil4 



1#§l^8- 8 8 0 0 8 
[006 7] ^LT, ^1 [c*5r*6*2 3lt6««)«»S 

[0068] tit, z<Dm2<Dmfcm^m^xn. mt 

[0 0 6 9] ifclc, ^3^te£3lCo^TlfcE-*-<5 0 w(D 

[oo7o] -(omsmmrnxn - mmnwz^^x. 
-eit, ^-mmmzi nm^eM2 o w t %e^urt 

77»^7 , 7^ (?^^)2 0nm) £¥*$tfcg 
£)3 nm<7)&&£:2 Ow t LfcTir^ u->7 : y 

* (?W4 0nm) ££l : l^Jt^TiB^U 

[0 0 7 1 ] -<Dm3nfcw?)&w:JLmzte\^x t>, & 

5o tit, -<-.x hfn^o±®«c07r-^^^7 

&mzi&&£vwftxi£mzL, m^^x.*)-mm 

[0 0 7 2] Sim5f3Hfi0!I^S« 
[0 0 7 3] r<o£3Xfi0!-?tt, S«MHES<OSS 



(1! 

79 

ililff , rg4fclel&£g 2 2 ft^(Of7a > h 2 6 

{zte^xm&zftiz^teimj&frm^-* h 3 2^ 
K^-fb^iiUT. #y-K<8Sgtej&fli 2, ry 
- K-m«SMIKB 1 4 <z>ff*«D^— fb fcit.«T* ft. * 

ft w£#T#ft. 

[00 8 3] eMC N «5lOS««OK»*ft^ol^T»W 
-i-ft. r^5HIB«cO^JpfS»T-li, ^nM^TMco 10 

mk-t aitL.fc«*»«'t ltossski o 

vKTB 4 Xtttt & Aft ft. 
[0 0 8 4] o* 9. r«OJB5 3llS««>W«xe-CI4. 
6& (3p«eS4Sl nm) & 2 0 w-t Lfc*s«fi 
(fi5jtg^2 0nm) 1 g U 7yl 

t %TEfr£;tifc««) £r 1 5 0m 1 , «-«««Et It 
/of^'J^^lOOmlSit^ ftt, 20 

[0 0 8 5] *4>«li, jM*K«fcH«^-ffR«jS; 

ttBMftBflMtja**-* h*>&*R**jftLfc. c©» 
£\ SIBIfbXS-Cli: itl^Ie3^SS2 2 £3 0G^ 

ISMTll ^Rftxa<B|33icR:Ku:3£tf3nfc^-* 50 

Z+itft 9 , r cD*fiTR«j«XS*aT*JRS:«.fiS: L 
*J8. KJBjfcxSlcis^-cii. lOOttl^ig 

[0086] ^HTM^ntsix^ott), mm 

hfl^&BixftlcttoTX^«flfRB^# 
< T«WHEfi»*-# >'W«z>2SI«iS/hS < fcft. fit, 
f7o>^hi R»« (ISttleJfegg 2 2 </o 

^iw»^m mft+nms&) <D*<ommm 
a^iift. 

[0 0 8 7] *5*lSH-eii, WBJtXB. rjbax& 
£&fc«K&*OXS&fT*3. *"f. »Rfbxe. Rfl£ 

*xs4ra-cjije^aatt«B*«ffl^-^ 

5n-fcWRSr2ttffl«*tft. -t Lt, CO2-tt0>»R 
SSStT^y (1 2 6°CX 1 0 0 k g/cm 
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M^*BB«c*ih4«Btt«lll5S*S:»fc # -ooSffi 
* : »frL*:»5 0/im<o#-v^ hHid5JBBftSJx.fc 0 -etf) 

Si*. r7D>v/-i««iu *y-K50tr/- 

K5 2T?SStt«t«it*«:«ffLrcix€>«r-fltfb$-fr 
[008 8] wiOf 5 3!fi«<OJ&fi«»Ttt. 

hR^m^^Ri o^funt Ltfflt^^tm 

ft. LA>t>, ±ELfc*IHS«*:W«l£. SBHTM 
#<49, * + * hRNTttX£?Bftjr*tf*<TB 

ftr ft. 

[0 0 8 9] C <DSS 5 iOH2i£i«<o^mr&^^t 

^SRjc«^i-ft^-r^ bmtmmizmf&zthx^z 

<D T\ S«SR^UT<Dfitaig:S:TifftCi:^T#ft 0 
ZiDttft. B5oXBM«MH«ATKt, 3E£X*ftS~ 
KB*^©ffi*«ff«Z>eT«:»Bi"ftr.i:^"C#ft # 
[0090] 4 fc. iE 1 iciotf ft ^ 5 XttflttttfWA 

.«tti:9Xir^BttBBE3ftS»&ttft 2:Alw. XBSESXR 

s-efcott), M**B[cferfft«!«©*j«a*«:ai 

[0 0 9 1 ] MIC. -tOl5l««T-ll BSJKJKffiB 
{fc*jfe:<£>*^ hR£S#RRl 0(Ditmt LT/8t*ft 

OT\ BMKRi 0<rBMKinSi-ft.«B^v\ ^co 

fc«e>* BsiOKB-ci*. «»«*<D«*rr3ft»»>3ft^ 

Sitxa^r t>®«5(br ft r ^ d^-c t ft . 
[0 0 9 2] *(c v B6lOSB<o«»«l!i^o^TRR 
ffto ^icoB6 jBS««)«»«»TI*, flm«B-fcA4l 
3a«*l3llS«^ra--e*>ft. L^L, *V-KMBK 

m%m 12, KfltnuHKi 1 4 1 

-S3^««tS^«BL^:3Ji«ag'C*>ft jR"C±EL*i 
^l^WttS.^fto w^>J:5*3BBJft«>««tt« 

&TM££ixfto 

[0 0 9 3] «]WUt:Mt$fc»(0«ltt 

ttlnm) S:2 0wt%fi»Lfc)iaifi»*-il?y 
^TO2 0nra) lgtC^L, 7 2X*3fi^.n^sI?>RX 

ft+mmmft (sk«bob»»*5w t%-«E*sn 

il5inlfr*t5. fWgJtiLt, 
y^n^V-A'Jr^iif Jx5m lfo»if5, 
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* — # > l g izl#LX~7 v * .'W* ^.RK^WBSS 

[00 94] *IC. JtE«*Lfc*Jx«lO^-^ h*» 

zfu— Kicj: 9i$— Jp:£iD-<— •h.H)M*&#&. 

— ^ h*»fos>*<— ^ h3)WMr?li. ^^f^^SO/ira 

X\$. 1 0 0 /i mt Lfc* r^^feft*:^— * HEP#J#3 
■Cli, 5lttKi**i'<-^h, « 2 fitaJi^BEffl^ 
K ^3ttflE®^fi£ffl^-^ Morale*—* FTO 

<ssa) *^*<*6. 

[0 0 9 5] *<D«li* »€>n«:-tH-eix«>^-^ HEP 

^«b«*#* ^^m«SR i o tM-rs. o* $ . 

y h^U* (I26txi00kg/cm l ) "TSo & 
[0 0 9 6] i*UCj:9. -tn^«0»RA5«l-*3 

*§ (^y- K-H««AfcHBI 12, ry- K-msfiMtftS 
14) ttt» wtoH«e»tiJBic.*y 

-K5 0, T K5 2 4r^v^L-C^Jx6Sr— fWfc 
[0 0 9 7] ^<Dig6 3lteBS*a>«»a»T-»i, £l. jg 

2. K3«)fil!iM(D*Ri:lS^«ff8ft^< 4ot 
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osi i ottaa-crtS5»*a»afi^*< xtmi*m* 

-«^R|a>ffiRAS/hS < . aaiMcOjg 3«»jBEiB-eK» 

So 

[0 0 9 8] *fc. ^i«oit^.^6HS0y^^?a 

Sift* 9 K i*«ft»Ea*»e>n3 BSiSSSfli 
[0 0 9 9] «±*«W03lte«^oV^T»WLfcA*. 

[0 10 0] ±Ebfc«43l^«lC*5lt5Wlil 
20 <tIST-f6ffli-6«fi»K«J«ffl'<-^b«:«2, IB 3 

[oioi] »53aswcj3v^r. SS6fe«E«* 

4 0 /i m) J: 9 -t-*>¥JSttS***3 V^ttttttlf sR 
>\ Wx.tfa*tt«S:fi» L*«)2pi&tt«* l - 5 m 

[0 10 2] ioT. *y-K5 0XI*Xy-K5 2i» 

lB[c«i-6it^TSa* «ot, f&fttf*m±<DEUS 

lslS"C*. h^^ffljg^Sva^^RSih-r^C^ 
#-0#a. *fc. WEGclCKiJ: 9**"*"S±«*fcJ: 9 

[0 10 3] *fc, jS6jn»rci*. 

1, *2. » 3 tfc3»»iti:Ufc^. 

so [0104] ±ELfcft9tttn-cii. ^mf&mm 
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[0 10 5] S5»-T-««m»««-a-frs*stt 

r<oJ:9i:tiiil JJooJ: fife 

[0106] *a55S*jR*a«c|fiStt^)*&tB£3&s«*Ufe 
ftfe«S»*— #>-Cli, a5**8e» K j£ £ L fcJg 

668311$* - > ftS&T-flJgR 4 *Sl fb^tt « I # * 

* hx-tt, <Dtemm&ij — # > mkmiz&#+ 

[0 10 71 jE«Wfc*«**fc«i«fi«f*-iR 

[0 10 8] -tLT, CO* sK^&IB 

[0 10 9] /jr±>\ de>«o«ffi55S8l8i— 

i\ *"f 5S8£ (HNO3 ) 
T-tlBS^ILT OtoSHSK : »4 0 0«C) , 
«B3J*jBISR*= hpfc (-NO? ) -r^o &V*T% =. 
*^&S5cfttti:LTfBl\ r^-hng (-NO 
2 ) ^*^T*il5c LT7 S / S (-NHi ) tca&f 
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tttf>61gST-*>*7 * /S (— NHi ) 

[oi io] sfc. ««ca»^— #>'^coiE*»«o»« 

M39ISB6 0cOjESJgr^SM6 2 tc Aili* 

[0 111] hHSKS6 0li. §?S*6 4^ 

A/-CjE«*aHtt6 2 2:AS*««K6 6 tSrK^5. 
tLT, **«Srt<Z)a«*5 6 2a, 66a ICtf, x>f 
y^6 S^mUh^t, ISll7 0(OtilrSltt 

je - A<ossf^^5 A jE*?5f*aai6 srasn 

®mm&Z?<i\&tTtz*><D?<*) ns</u?G 2 b MX 
[0 112] ttKSA^— jtf>£rA9 2b^ 
£81 CTIE^II 6 2 f*9<7>®g« 6 2a ^riE^^r^ 

[0 113] ^9 LTlHi&Mr^-sKvtfjE««Km 

v^wft^-v^biESBfaFa^ 6 2 ic^^^^t u 

30 [0114] 

^±^L/c«t9JC|g^iSi*5J:t/|g^ 

gd^^5 0 ^tO^^, »**1.^5-ttfl8*9E6E*^ 
[0 115] a#*2fcl*L»#*5:fc*UW3fc 

[0 116] »**3E««o«»«ftiZ)«it»ifelcJ:*b 

[0117] a**4Eai«>«»aa&^fiis*i6icj:ii- 
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